Proliferating trichilemmal tumor (PTT) is a rare adnexal neoplasm that arises from the outer sheath of the hair follicle. It is believed that PTTs originate in trichilemmal cysts. Th ese tumors have the potential for malignant transformation; when this occurs, the tumor is known as a malignant PTT (MPTT). Recurrence aft er simple local excision is common, and it can cause considerable morbidity. We report a case of MPTT that was initially diagnosed as a benign PTT. Th e primary tumor had arisen from the skin over the glabella. It was excised, but it recurred 3 years postoperatively. Th e recurrent tumor involved the eyelid, nasal cavity, and frontal and ethmoid sinuses, and it extended into the orbit. Th e recurrent tumor was excised via combined endoscopic and open surgery. As far as we know, this is the fi rst documented case of an MPTT that involved the sinuses.
Introduction
Proliferating trichilemmal tumor (PTT) is an uncommon neoplasm that arises from the outer sheath of the hair follicle. 1 It forms part of the spectrum of pilar tumors, which ranges from the entirely benign trichilemmal cyst, known commonly as a wen, 2 to malignant PTT (MPTT). Th ere is debate in the dermatopathology literature regarding the nomenclature of these tumors; some authors insist that PTT is a form of low-grade squamous cell carcinoma, 3 and others argue that it is entirely benign, despite its sometimes worrisome histologic features. 4, 5 In most cases (90%), PTT arises on the scalp; other sites have also been reported, including the nose. 5, 6 We report what we believe is the fi rst documented case of an MPTT involving the sinuses.
Case report
A 53-year-old man initially presented to Groote Schuur Hospital in Cape Town, South Africa, in 2005. At that time, he complained of a painful swelling over the glabella and the draining of pus from the central part of a mass in this area. Th e patient was known to have schizophrenia, and consequently a clear history could not be obtained. Th e referring physician reported that the mass had been present for more than 2 years.
Examination revealed a fi rm, 3 × 3-cm swelling over the glabellar area with a central ulcer. No extension or associated mass was observed in the nose. Computed tomography (CT) showed a soft -tissue tumor of the glabella and nasal bridge; the orbit and sinuses were clear of disease (fi gure 1). Th e tumor was excised, and histology identifi ed it as a benign PTT. Th e patient was subsequently lost to follow-up.
Th ree years later, the patient was referred to us again for evaluation of a mass in the left upper eyelid. Th e size of the mass had caused a signifi cant cosmetic deformity. A biopsy that had been performed at another hospital again showed that the tumor was a benign PTT; its histologic characteristics were similar to those seen in 2005. Examination at our unit identifi ed a hard, 4 × 5-cm mass on the left upper eyelid with two areas of ulceration. We referred the patient to an ophthalmologist for assessment of his vision; although the mass prevented him from opening his left eye, his vision in that eye was normal and no ophthalmoplegia was noted. moid air cells and the frontal recess, and it extended into the frontal sinus. An incision was made below the eyebrow, and the areas where the tumor had breached the skin (which included the skin of the medial eyelid and glabella) were excised. Th e superior oblique muscle was attached to the tumor, and it was dissected off . Th e trochlea was encased in tumor and had to be sacrifi ced. Th e tumor had infi ltrated and breached the anterior table and fl oor of the frontal sinus, and it was drilled away. Th e entire sinus was cleared macroscopically.
Postoperatively, the patient's range of eye movement was good, despite the sacrifi ce of the trochlea. On histology, the appearance of the tumor was similar to that of the primary tumor, showing a cyst cavity lined with squamous cells and the presence of trichilemmal keratinization (fi gure 3). Compared with the primary tumor, the recurrent tumor exhibited a similar degree of mild cytologic atypia, infrequent mitotic fi gures, and broad pushing margins.
Upon further review, and in light of the tumor's clinical behavior, a diagnosis of low-grade MPTT was proposed. Th e patient was discharged to his local hospital for recuperation, but he died 2 months later of unrelated causes.
Discussion
PTT typically presents as a solitary, fi rm, subcutaneous cystic nodule that has been present for many years. It may progress to become a large nodular mass, occasionally with some ulceration, as was seen in our patient. Aff ected patients may report a history of trauma or infection. 7 Microscopically, PTT consists of lobulated clusters
Anterior rhinoscopy revealed a mass in the left nasal cavity. CT defi ned it as a 4.5 × 5.5-cm soft -tissue mass on the medial aspect of the left orbit (fi gure 2). Th e lesion involved the anterior ethmoid air cells and the left frontal sinus, and it breached the lamina papyracea.
Resection involved a combined external and endoscopic approach, which we undertook in conjunction with a plastic surgeon. In all, we performed an endoscopic uncinectomy, a middle meatal antrostomy, and an anteroposterior ethmoidectomy, and we cleared the frontal recess. Tumor was found in the anterior eth- of squamous cells that form both solid and cystic areas, oft en in continuity with the epidermis. 5 One or a few layers of small basal cells are palisaded at the periphery, and they may rest on a thick hyalinized basement membrane. 4 Th e characteristic histologic feature of all pilar tumors is trichilemmal keratinization-that is, the presence of abrupt keratinization and the absence of a granular cell layer. 6 PTT may exhibit cytologic atypia, nuclear pleomorphism, and increased mitotic activity. 4, 5, 8 Because of the rarity of these lesions, their biologic potential-particularly with regard to MPTT, which was fi rst recognized as a distinct entity by Saida et al 9 in 1983-has been diffi cult to defi ne. In 2003, Folpe et al suggested clinicopathologic criteria to defi ne MPTT. 10 Th eir criteria include a location other than the scalp, a recent rapid growth, a size greater than 5 cm, an infi ltrative growth pattern, and signifi cant cytologic atypia with mitotic activity. A year later, aft er studying a series of 76 cases, Ye et al 11 proposed three categories of PTT: benign (group 1), low-grade malignant (group 2), and high-grade malignant (group 3):
• Benign PTTs are curable by complete excision. Th ey have well-circumscribed margins, and they exhibit modest nuclear atypia. Th ey feature no pathologic mitotic fi gures, no lymphovascular invasion, and no necrosis.
• Low-grade MPTTs have infi ltrative margins that are locally invasive and may recur.
• In addition to a propensity to recur, high-grade MPTTs have the potential to metastasize. Th ey are characterized histologically by invasive patterns of growth, prominent nuclear atypia, frequent and atypical mitotic fi gures, necrosis, and perineural and lymphovascular invasion.
Distinguishing among these three variants remains problematic, particularly with small biopsies and piecemeal resections. Squamous cell carcinoma may also enter into the histologic diff erential diagnosis, and therefore immunohistochemical adjuncts may be needed to aid in making this distinction. 12, 13 Following a clinicopathologic review of the histology and clinical behavior of our patient's lesion, it was reclassifi ed from a PTT to a low-grade MPTT.
Our patient's most recent CT detected a low-density mass, but PTTs have no characteristic distinguishing features on CT. In fact, with regard to radiologic studies, there is a paucity of information in the literature. Kitajima et al described the magnetic resonance imaging (MRI) fi ndings in a case of PTT, and they reported that MRI showed a homogeneous, isodense signal on T1weighted imaging. 14 Such a fi nding is characteristic of a trichilemmal cyst, PTT, or MPTT, and it distinguishes these tumors from other types of subcutaneous mass. On T2-weighted MRI, a homogeneous hypointense signal and an absence of enhancement of contrast material is characteristic. 14 Although PTTs and MPTTs have the same imaging features, fi ndings that may indicate malignancy are a large tumor size (>5 cm), an irregular margin, and invasion of the surrounding structures. 14 Th e management of MPTT is the same as that for benign PTT. It generally consists of complete surgical excision. Th e eff ectiveness of treatment with radiation and/or chemotherapy cannot be evaluated because too few cases have been published. 9, 15, 16 However, in a 2007 re- 
. Photomicrographs show the cyst cavity lined with proliferative squamous cells demonstrating trichilemmal keratinization (A) and the mildly atypical squamous cells with conspicuous nucleoli (B). Note the broad pushing infi ltrative margins in A.
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view of proliferating trichilemmal tumors, Satyaprakash et al suggested that chemotherapy and radiotherapy should be considered following the complete excision of any tumor that exhibits increased invasive potential histologically. 17 Close long-term follow-up is important because even with adequate resection, recurrences can arise. 18 Moreover, long-term follow-up is needed to look for evidence of metastatic disease. 17 One of the problems with wide local excision is that the tumor has an infi ltrative component that is not clinically apparent. Kang et al proposed that Mohs micrographic surgery is the optimal treatment option because it provides a tissue-sparing method of ensuring complete surgical excision with histologically clear margins. 18 To the best of our knowledge, ours is the fi rst documented case that involved the sinuses.
In conclusion, PTTs are rare adnexal lesions whose histologic hallmark is the presence of trichilemmal keratinization. Th ey have the potential for malignant transformation, and recurrence aft er simple local excision is common. Skilled histopathologic examination is essential to diff erentiate a PTT from a trichilemmal cyst and an MPTT. Complete surgical excision and close long-term follow-up are recommended.
